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SELENIUM IN SEDIMENTS ALONG THE REACHES OF 

THE RIVER ZLETOVICA AND ITS TRIBUTARIES 

SELEN U SEDIMENTIMA DUZ TOKA REKE ZLETOVICE I 

NJENIH PRITOKA 

IJ. /Joev, S. Lcpitkovu' 
ABSTRACT 
Selellium belollgs 10 tllt~ so mlled e,\'Selllial biological lIIicroeiemellls wlticll lias a greal impaci Oil Iteo/til :of,p p. ojJle depI'lulillg 
Oil wltellter ils cOIII:e/llralioll is small or ltif:lt . IIb,H' lIce oj selelliulII ill 11I1I/lWI /lulrilioll reslliis ill eilflel/li~, cartiiollliopalltia 
k/loll'lI os Ke,vllUll dLI'NI,I'I' ( eliI'll e/ a!. /9S0 ). .' ' 
lJigller selt~llilil/l cOllcelllmlioll (ill IILIIII(1Il bloot! or sOllie jood) 10llius deve!oplIIP./l1 of al/lI:a ill 1/lI1I1IJ/~ bp//y (SllIlIlIbl'rga <'I 
III . 11)70). 

No tlllia Itllve beell publislled ill lite /~epllb/it: oj /I'IIJced(JIlio collcernillg selelliulII preSellt:l', in illr/il'ilhutl el;l,irolll/leIlIS, 

(Jill' ailll was 10 delermine sele/li/lill presellce ill sedi/luml,~ a/ollg lite reaches of tile River Zie/Ovica anit;- ils Iribu/llries 

because il is k/loWII Illat wasIl' walers from lIIille pils alld lead allfl zillc )/olalioll "Iallls oj Zlelo'vo IHilles} 1l Ille lowll oj 

I'robisli" flow illlO il. 

AI'STRAKT 
Sell'lI jl~ lakozl'(Jlli IJtlzii'lIi biolo§ki lIIikroell'IJI('1I1 koji iI/III I'elikog IIlil:(ljll /til zt/ml'/je /jutli LI zlIl'i.l'Jlo.l'li (Ia lije I/jegovlI 

klJlII:elllracija lIlala iii "elik" , Net/oslalllk Seil'lI([ /{ /jut/.I'koj i.l'ltr{/Ili t/ol'odi t/o Imdel/lske /.;artliollliopalije poZ/ulJe IWt/ 1U);:il'tJll/ 

KI',vIII/OI'o I){)II',I'I (Cltell 1'1 01,1980) . 

Vdll kO/lceulmcija selella (u Ijlltl.l'koj krvi iii II ImJlli) lI.1'jJoml'a razl'oj ra/.;o II ljlld.l'kolll Ielu (SllfJllluerger '" (JI, /976), 

U gel'lIblici M(Jkedolliji Ileuw oujal'ijellill por/alflka ° priwSll'lI selella II pojediuilll STedillalll". 

N(J,~ cilj jl~ IIll'rdiw/Ilje priSlIsll'fJ selella II sedillumlilllU dllz toka reke ZlclOI·icc i ujellill IJrilo/w, jer je p0Z;WIO da II Iljll lekll 

a/pat/lie I'oile iz. rut/nickih jall/ll i jiotacijskih poslrojellja rurillika Zlelol'o 1I gradll ProuiS/ipli. 

lNTlWDUC'I'ION 
The River Zielovska is the longesl artery in Ille Kralovo­
l.leIOv() volcanic area. All waSle wOlters which are dUlllped 
arter recovery of lead-zinc orcs Ilow into the river or its 
Iributaries. Namely, intensi\'e hydrothermal processes took 
place during the Oligo-rvfiocen e which resulled in formation 
of nUlllcrous lead, zinc and copper deposits , Recovery of 
Ihese orcs is Ihe bask eeonolllY in Ille lown of I'robi~tip 
and nearby villages. Zic iovo lead and zinc mines were put 
inlo production because of Iheir rich IllinerOiI reSOurces. 
Tiley proeess <Iboul 300 000 IOnes of lead and zinc ore 
annually and produce about 30 (JOO lones of con cenlrales. 
'i'ec linoillgieal nuwshecl discharges large ;lIl1ounls of walers 
which arc collcded in laflin); ponds, Walcrs which Ilmv 
ncar Ihe dUlllp piles and Illine p its take large allioulits or 
dissolved material ilnd pn.:eipilate it in sedilllenis illonl; Ihe 
reaches. 
AI'I'LIED METIIODOLOGY 
Monitoring system is introduced on Ihe River 
Zieloviea and il s Iribularies in order 10 ddermine Ihe 
presence of individual clemen Is in sedillients (in our 
case il was selenium). (Fig .. 1) Twelve probes frolll 
each sedimenl were laken and analyzed by IeI' 
lIIellaod . The n:sulls obl ilin~d ;II'e showlI -in T~bJe I. 
Prof. elr Bla20 Hocv, raclilly of Mill ing aJl(I Gcology, Slip 
Mr Sonja LCJlilkova , Faellily ur Mining and Geology, Slip 
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DISClJSSION 
TaMe I. Scleniulil contenl in sediments of individual .~ites alonl; thc reaches or the River Zletovica illld its 
tn ut ilriCS ( 1(,1' I I\I'SIllet W( • .- Ik)• 1111(. cl; 
J S 4 1 2 7 K b 
I 0.5 0.5 5.1 1.5 2.7 1.0 4.4 1.0 
II 0.5 0 .6 0.5 3.1 2.8 0 .7 0.5 2.1 
III 0.5 0.5 3.2 2.4 0.5 3.5 1.0 5.5 
IV 0 .5 8 3 .8 2.4 0 .5 0.5 0 .7 4.5 
V 0.5 8 5.3 4.1 3.B I 0 .5 0.7 
VI 0 .5 1 U.S 0.5 1.4 0.5 :l.1I 
VII 0.1 0 .5 O.S 0 .5 1.4 0.5 :1.4 5 .9 
VIII 0..') 2.4 0.5 1 2.1 2.1 1.0 H 
IX 0..') 1.11 0.5 1.7 2.1 :l.I! 2.4 2.1 
X 0.5 O.S 0.5 1.7 2.4 1.7 4.5 
Xl 0.5 S.6 2.4 U.5 1.7 2.4 1.7 2.1 
XII 0 .6 1.6 1.4 3.8 6.9 0.5 3.4 0 .5 
MeMn 0.49 2.75 2.03 2.1 2.83 151 1.9 3.04 
Results or the analyses shown in Table I indicate Ulal: 
I ~<;elcniulII contenl in measurc sile I ( the Zictovo 
location) is rairly unifonll and aliiounts to 0.49 IIlglkg. 
I:rOlIl ccolol(ic point or view this IIIcasurc site is not it 
eonl;lIlIinatcd envirOlllllenl wilh respect to the prcscnce 
or individual c1elllents (heavy and essential cIelllenls). 
The site docs not oelong 10 the ZOlle aSSUlilcd to oe 
contalilinatcd by processing and rccovcry or lead-i'.inc 
ore. 
2.<;elelliulil c.olitent in lIIeasurc silc 2 (Koritnica locality) 
alliounis ll;. 2 .ll:\ IIIglkg. In onc IIlcasurellll.:nl only Ihe 
aliiount (ir 6.') lIIg1kg was determined. It should he 
Illeniioncd Ihat tlii~ ' IIlcasure sile is situated at thc 
eatchll1ent or all waste waters frOiIi the J)oorevo Mine. 
3~')eleniuUl eO!ltcn( in nlei\SUre site 3 (Globiea location) 
alliounts 10 .2.1 .mglkg and is 4 tillles higher Ulan that 
in Zlctovo lilbts~re .site. 
4~')eleniulil eontc:nt in II1casure sites 4 and 5 (Kisclica and 
StrlllOS localities) ;lIl1ount~ to 2.03 and 2.75 IIlg/kg. 
These IIleasure sites arc situated along the Ilowage 
II'hieh passes elose to Ihe notalion tailing ponds of the 
Zletovo lead and zinc mines . 
Kljucne rcci~. seIcn.sedilllcnti, ;/.ivotna okolin:1 
Key wurds: s·C:IcniulII. scdimcnts. environlllent 
REFERENq:S 
S.selenium concentration in mcasurc sites 6, 7 and S 
(Buciste, Ziganci and Ularci localities) ranges frolll 3 .04, 
ane! I 51 10 1.9 mg/kg. Tllcse measurc :;ilcs are situatcd 
along .he reaches or .hc l{iver Zletovica in which Ihe 
Koritnica and Kisclie;1 Iribularies Ilow in. Tllese two 
tributaries t;lke in illl (IIIIIIP wa'er.~ 1'1'0111 Ihe Ilolalion 
plant and lead-zinc Illine. 
CONCLlJSION 
Monitoring sys.elll was inlrodllced in .he invesligil'ed sitcs 
whieh arc part or tllc large Kra.ovo-Zle.ovo VOkilll ie area 
whidl contains large alllounts or lead-i'.inc orcs iIIlll 
encouraged construction of IIlining and .cdlllological planls . 
This paper sllows seleniulil presence in sedilllcnts along Ihc 
Rivcr Zictovica and its tributaries. 
Tile results given indieale tllat 11\ the arca or tile 
lIlonitoring syslem (Fig. I) Ulcrc is increased scIcniunl 
conccntration wilh rcspect to Zlelovo lIIeasurc .~ itc wllich is 
a natural geochelilical environmen!. This increase is clue 10 
increascd concentrations or lead-zinc orcs in fhe systelll or 
large inlluencc on the Mca due to pollution oy lead-zinc 
ores . 
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